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2.2,3.1 Perry-Landsberg (NAS)

Perry and Landsberg (1977) assembled projections of world energy con-
sumption and emissions to the year 2025 for the NAS report, Energy and
Climate. The projections are for 11 geographic regions, which are
sometimes large nations and sometimes groups of nations. Regional
demand for energy is derived from projections of population, GNP, and
the relationship of GNP per capita and energy consumption. A "high-
population/low-economic-growth" situation is postulated for developing
countries and a "low-population/low-economic-growth11 situation for
developed countries. Global population in 2025 is at 9.3 billion,
about 20% higher than IIASA and Rotty. The net result is a total
energy demand forecasted to reach about 39 TW yr/yr in 2025.

Emissions are calculated for two situations chosen to stress the
contrast between a strategy based on "renewables" (i.e., noncarbon-
based, abundant energy sources) and one based on coal. In the first
case, if regional demand exceeds regional production, an estimate is
made assuming the new noncarbon-based energy resource is available to
meet the deficiency of nonrenewable resources.  In the second case, an
estimate is made for the situation for which regional deficiency would
be met by coal. Based on these assumptions, annual world CC>2
emissions in 2025 would be between 13 and 14 Gt of C in the first case
and about 27 Gt of C in the second, or about 2.5 to 5 times current
levels.

The Perry-Landsberg study forms a careful baseline for comparison.
It is comprehensible and plausible. A major shortcoming is that it
omits any explicit role for prices to play in driving demand toward or
away from energy in general or individual fuels in particular.  In addi-
tion, while the total demand for energy grows out of a well-specified
model, the fuel mix is based on arbitrary assumptions.

2.2.3.2 IIASA

2.2.3.2.1 Niehaus and Williams

The IIASA Energy Systems Program analyzed several hypothetical
energy strategies for the period up to the year 2100 for their
implications for atmospheric C02 (Niehaus and Williams, 1979; IIASA,
1981). As such, it could not directly employ the so-called "IIASA
energy models," which were run only to the year 2030. Rather, distri-
bution of energy supply among coal, oil, gas, solar, and nuclear is
derived from a very-long-term energy model developed by Voss (1977) .
The Voss model employs principles similar to that of the Forrester-
Meadows (system dynamics) school and is structured into six sectors:
population, energy, resources, industrial production, capital, and the
environment. It is global; there is no geographic disaggregation.

Among the strategies explored (Niehaus and Williams, 1979) are four
in which global demand levels out to either 30 TW yr/yr or 50 TW yr/yr
in the mid-twenty-first century and remains at that level to 2100. In
both the lower- and higher-demand cases there is an analysis in which